We report a 31-year-old woman with end-stage cervical carcinoma who suff ers both lower intestinal and vaginal bleeding. A selective internal iliac arteriogram demonstrated pseudoaneurysm formation in the vaginal branch of the left internal iliac artery. There was also a fi stula between the pseudoaneurysm and the lower intestinal segments. Selective transcatheter coil embolization was performed, and the bleeding was treated successfully. We conclude that the internal iliac artery should be evaluated fi rst in patients with advanced pelvic malignancy when searching for the source of lower gastrointestinal (GI) bleeding. Additionally, transcatheter arterial embolization is a safe and eff ective treatment technique.
Introduction
Although both rectal and vaginal bleeding can be caused by arterial hemorrhage, their etiologies are different. Colonic diverticulosis, angiodysplasia, neoplasms, infections, and inflammatory bowel disease are the most common disorders associated with rectal bleeding. Malignant tumor extension, infection, surgery and pelvic radiation are the most frequent etiologies of vaginal bleeding. In patients with advanced pelvic malignancy, vaginal and lower intestinal bleeding can be observed simultaneously. Because the pelvic vascular anatomy of these patients can change due to the many dysplastic arterial structures, arterioarterial or arteriovenous fistulas and pseudoaneurysm formations can result from surgical treatments, tumor extension, infections and pelvic radiation [1, 2] . The angiographic approach is a noninvasive and safe treatment method for these clinic conditions [3] [4] [5] [6] [7] .
Case Report
A 31-year-old woman with inoperable stage IIIB cervical carcinoma was admitted to our emergency department with an altered mental status and a history of rectal and vaginal bleeding. She had a blood pressure of 90/60 mmHg, a heart rate of 86 beats/min and a respiratory rate of 22 breaths/ min. Her first diagnosis had been established two years prior to this hospital admission, and she had undergone total abdominal hysterectomy, bilateral oophorectomy, pelvic radiation and systemic chemotherapy. Six months later, a diverting colostomy was performed for the treatment of proctitis. She developed recurrent disease and received a second course of systemic chemotherapy three months prior to the current admission. After the first clinical evaluation, she was referred to our interventional radiology unit for possible arterial embolization. An abdominal aortogram and selective angiographies of the superior mesenteric artery (SMA) and the inferior mesenteric artery (IMA) were performed, all of which were negative for the source of bleeding. Then, we performed a pelvic arteriogram, and a pseudoaneurysm of the vaginal branch of the left internal iliac artery was observed. Additionally, a fistulous communication between lower intestinal structures and the pseudoaneurysm was observed during the angiography (Figure 1 ). Coil embolization to stop the bleeding was planned, and two pushable coils (5x20-30) (Cook's) were used to occlude the feeding vessel of the pseudoaneurysm. There was no contrast filling in the pseudoaneurysm on the control angiograms ( Figure 2 ). In the following two weeks, there was no complaint of vaginal or rectal bleeding by the patient, and her vital signs were stable in this period. We discharged her two weeks after the inpatient admission.
Discussion
SMA and IMA are the most common sources of rectal bleeding, including some cases of severe rectal bleeding. The celiac artery (CA) can also be a source of hemorrhage [8] . Lower intestinal bleeding that arises from the branches of the internal iliac artery (IIA) is very rare, and we typically see this kind of hemorrhage in patients who have advanced pelvic malignancies. Finding the source of the bleeding is very difficult in these patients because we have to study the abdominal aorta, CA, SMA, IMA, common iliac artery and IIA.
We must keep in mind that the IIA can be the source of the lower GI bleeding, and angiographic studies should begin with injections into the IIA in patients with advanced pelvic malignancy.
The surgical treatment of pelvic hemorrhage secondary to pelvic malignancy is a great challenge. The effects of pelvic irradiation, large tumor size, and the insufficient ligation of hypogastric arteries are the most common difficulties [9, 10] . Pelvic irradiation makes the vascular structures very fragile, and the fibrosis of surrounding tissues after pelvic irradiation is one of the dissection problems for the surgical approach. A hematoma may play a life-saving role due to its local tamponading effect; the surgical aspiration of such a hematoma is frequently contraindicated due to its protective role. The recurrence of bleeding is also a common problem due to the advanced pelvic collaterals and dysplastic arteries. Arterial access for approaching the distal arteries should always be maintained, but after an insufficient surgical ligation of the hypogastric arteries, no arterial access points for transarterial embolization could be identified, making an angiographic process impossible [11] .
The transcatheter arterial embolization of the internal iliac arteries was first described by Ring in 1972 and 1973 , respectively [12, 13] . The indications of this treatment method have recently increased, and now it is commonly applied to the management of intractable hemorrhage due to traumatic, congenital, neoplastic and iatrogenic conditions [14] [15] [16] [17] [18] [19] [20] .
Figure 1. A) A pseudoaneurysm that measured 13.5x15.5 mm can easily be seen on non-selective pelvic DSA after distal abdominal injection. The feeding artery of this pseudoaneurysm is the vaginal branch of left internal iliac artery (arrow). B) The fistulous formation between the pseudoaneurysm and the lower intestines views on the following angiogram (star).
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Karanicolas et al. reported that almost half of angiograms reveal the source of lower gastrointestinal bleeding, and that half of the patients continue to bleed during their inpatient period [21] . We think that the management of lower gastrointestinal bleeding should also include selective angiography of the IIA, especially for patients with pelvic neoplasms or for patients who have had pelvic irradiation so that the diagnostic ratio of angiography can be increased.
The transarterial embolization of pelvic and mesenteric vessels is not a perfect treatment method. It has some advantages and some disadvantages. It is a safe, minimally invasive technique that can be completed repeatedly. The disadvantages of this technique are with the use of ionizing radiation and the inability to identify extravasations under the rate of 1 ml/s. however, this technique can be life saving in patients who have massive bleeding due to advanced pelvic malignancy. We think that transarterial embolization is the treatment of choice for patients with pelvic neoplasms who have vaginal or intestinal bleeding.
Pseudoaneursyms are caused by the inadequate healing of damaged vessels related to surgery or trauma. Blood flow continues to dissect the tissues around the damaged artery and forms a saccular dilatation that communicates with the damaged artery [22] [23] [24] . Although an untreated pseudoaneurysm can expand or rupture, pseudoaneurysms can be easily treated with transarterial embolization. [22] [23] [24] [25] [26] [27] . Gelfoam, polyvinyl alcohol particles (PVA), detachable balloons, coils and covered stents can all be used for embolization. Due to the risk of shunting of the polyvinyl alcohol particles (PVA) into the systemic circulation, coils have some advantages for the occlusion of the proximal large feeding arteries [28] . We occluded the feeding artery of the pseudoaneurysm using coils, and we observed no complications.
In conclusion the management of lower intestinal bleeding in patients with advanced pelvic malignancy is a challenge. The decision should be made immediately because this is a time-sensitive and life-threatening condition. For these reasons, before mesenteric angiography, an internal iliac artery angiogram should be studied in patients with advanced pelvic malignancy. Transcatheter arterial embolization is a safe and effective treatment technique that can be applied during the same session.
